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larly upon a perfectly black body. Such a body is defined as one which does not reflect at all, but completely absorbs all the rays which fall upon it, transmitting none.* According to the theory of reflection given above, an ideally black body must have the same index of refraction as the surrounding medium, otherwise reflection would take place. + Moreover it must have a coefficient of absorption, which must, however, be infinitely small, since otherwise reflection would take place (cf. chapter on Metallic Reflection), even though the index of refraction were equal to that of the surrounding medium. Hence, in order that no light may be transmitted by the body, it must be infinitely thick. An approximately black body can be realized by applying a coat of lamp-black or, since lampblack is transparent to heat-rays, of platinum-black; likewise pitch or obsidian immersed in water, not in air, are nearly black bodies. The most perfect black body is a small hole in a hollow body. The rays which enter the hole are repeatedly reflected from the walls of the hollow body even though these walls are not perfectly black. Only a very small part of the rays are again reflected, out of the hole. This part is smaller the smaller the hole in comparison with the surface of the body.
Let plane waves, travelling along the positive #-axis, fall upon a black body St. Conceive a cylindrical tube of light parallel to the ^-axis and of cross-section q. Let energy flow in at z = o. This energy will be completely absorbed, i.e. transformed into heat within the black body, which is supposed to extend from z = a to z = oo. The amount of energy thus absorbed in any time / is E*q-V*t, if E denote the radiant energy which is present in unit of volume of the medium in front of ^, and V the velocity of the waves in this medium.
* A perfectly black body can emit light if its temperature is sufficiently high. Hence it would be preferable to use the term "perfectly absorbing" instead ofppler's principle to the determination of the relative motion in the line of sight of the heavenly bodies with respect to the earth might lead to errors. Attention was first called to this point by Moessard (C. R. 114, p. 1471, 1892).
